Abstract. We describe a case of a 67-year-old woman with a history of cerebral infarction and pulmonary embolism that presented with chest pain. Subsequent evaluation resulted in a diagnosis of acute myocardial infarction and occult DVT, and imaging revealed a rare congenital absence of the infra-renal portion of the inferior vena cava, with lower extremity venous drainage diverted via an ascending lumbar vein. Associations between congenital absence of the inferior vena cava and thrombosis are discussed.
Introduction
Deep-venous thrombosis (DVT) may result from congenital hypercoagulable factors (e.g., absence of protein S/C, lupus anticoagulant, factor V Leiden mutation) and/or acquired risk factors [1] [2] [3] [4] . Recent reports suggest that congenital absence of the inferior vena cava (IVC) may also be an isolated risk factor for DVT [5] [6] [7] [8] . Congenital absence of IVC, such as atresia or total absence, is a rare vascular anomaly that occurs during development, regression, and anastomosis of the three sets of paired veins that form the IVC [9, 10] . The present study describes a case of a DVT and acute myocardial infarction (AMI) in a 67-year-old woman with congenital absence of the IVC.
Case Report
A 67-year-old woman with a prior history of cerebral infarction and pulmonary embolism was hospitalized after presenting with six hours of left anterior chest pain. Electrocardiography showed ST elevation and T -wave inversion in leads V 1 -V 4 , and laboratory testing showed elevations in various indicators of myocardial damage, including creatine phosphokinase, creatine phosphokinase-myocardial band, aspartate transaminase, and lactate dehydrogenase. Echocardiography revealed left ventricular anterior wall motion abnormalities.
Based on these studies, a diagnosis of acute myocardial infarction (AMI) was made, and intravenous heparin and isosorbide dinitrate was instituted with subsequent resolution of the patient's chest pain. Physical examination failed to reveal lower extremity varices or superficial venous dilatation. Routine laboratory tests revealed moderate hyperlipidemia, and blood coagulation studies performed 14 days after hospitalization revealed elevated levels of D-dimer, thrombin-antithrombin, plasminogen activator inhibitor-1, thrombomodulin, activated von Willebrand factor, and factor VIII (>200 U/dl). However, laboratory testing was negative for lupus anti-coagulant and homocysteinemia or for deficiencies of antithrombin, plasminogen, protein S, protein C or factor V. Further, the patient had no recent history of immobilization or trauma and had no familial history of thromboembolic episodes.
Coronary angiography was performed but failed to reveal significant atherosclerotic disease except for typical segmental coronary arterial narrowing in the left anterior descending artery. In contrast, venography performed via the right femoral and left dorsalis pedis veins demonstrated hypoplastic bilateral femoral veins with tapering in the intra-pelvic portion. Further, venous blood flow drained through the ascending lumbar vein connected to the femoral vein to the hepatic part of the IVC (Fig. 1) . Computed tomography scans of the abdomen and pelvis revealed absence of the infra-renal portion of the IVC (Fig. 2) , and venous blood from the lower extremities drained via the ascending lumbar vein and other collateral plexus. However, the bilateral renal veins drained into the renal portion of the IVC, and the upper venous portion of IVC drained normally into the right atrium. Thus, complete absence of IVC was limited to the infra-renal portion, affecting venous drainage from the lower extremities.
Fig. 1. Absence of the infra-renal portion of the inferior vena cava, as demonstrated by bilateral venography from the lower extremities.
The patient was treated with oral warfarin potassium, titrated to achieve a international normalized ration of prothrombin of 2.0-2.3, and remained free of further thrombotic events when seen in follow-up in June 2004.
Fig. 2. Computerized tomography (CT) findings. Normal appearance of the (a) hepatic portion of the inferior vena cava (IVC) and (b) renal portion of the IVC. (c) Venous drainage from the right ascending lumbar vein to the renal portion of the IVC. (d) CT imaging at the level of the pelvis demonstrated absence of the infra-renal portion of the IVC and the bilateral pelvic veins. Venous drainage was achieved via an enlarged ascending lumbar vein.

Discussion
Congenital absence of the IVC, including the subsets of absence, agenesis, anomalous, and interruption of a particular segment (e.g., hepatic, pre-renal, renal and infra-renal portions), is a rare vascular anomaly caused by abnormal development of the great vessels between the sixth and eighth gestational week [9, 10] . Absence of the IVC is frequently associated with other congenital anomalies, including polysplenia, asplenia, situs inversus, and isolated levocardia. Ninety percent of previously reported cases of congenital absence of the IVC consisted of absence of the hepatic (supra-renal) segment of IVC with azygos continuation [8, 10, 11] . However, the patient from the present case demonstrated absence of the infra-renal segment of IVC, and venous drainage from the lower extremities was achieved via the ascending lumbar vein to the intact hepatic and renal segment of the IVC. This type is especially rare and is estimated to comprise less than 1% of all cases of congenital absence of the IVC [12, 13] .
AMI can rarely result from thrombosis associated with anti-phospholipids syndrome, congenital absent of protein S or C, factor V Leiden mutations, and coronary ectasia. The patient described in the present case did not possess these abnormalities but did have evidence of multiple and recurrent thrombotic events (pulmonary embolism and cerebral infarction). Recently, Ruggeri et al. [5] suggested that congenital absence of IVC is also an isolated risk factor for idiopathic DVT, which raises the possibility that some coagulation abnormality related to the absence of a portion of the IVC resulted in the thrombotic events in the present patient. Alternatively, the marked segmental narrowing observed in the left anterior descending artery may have resulted in thrombotic obstruction and AMI. In summary, we described a case with a rare congenital anomaly of the absence of the infra-renal portion of the IVC that may contribute to the development of multiple and recurrent thrombotic events in this patient.
